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CELLULAR SYSTEM AND COMMUNICATION METHOD ACCORDING TO MULTI-CODE CDMA 



(57) A cellular system in accordance with tlie 
present invention includes at least two base stations, a 
mobile station making communication with the base sta- 
tions in multi-code CDMA, and an host station control- 



FIG.1 



ling communication made between the base stations 
and the mobile station. When one of the base stations 
becomes saturated, the mobile station makes commu- 
nication in multi-code CDMA through a channel of other 
base station(s). 
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Description 

FIELD OF THE INVENTION 

[0001] The invention relates to a cellular system and 
a method of making communication in multi-code CD- 
MA both of which are capable of effectively using chan- 
nels of a base station or base stations in multi-code CD- 
MA (Code Division Multiple Access) communication. 

BACKGROUND OF THE INVENTION 

[0002] There have been suggested many mobile 
communication apparatuses or systems operating in 
CDMA. For instance, Japanese Unexamined Patent 
Publication No. 8-274687 has suggested a CDMA wire- 
less communication system, Japanese Unexamined 
Patent Publication No. 9-200115 has suggested a meth- 
od of controlling directivity of an antenna in a radio-sta- 
tion in CDMA wireless communication system, Japa- 
nese Unexamined Patent Publication No. 10-190626 
has suggested a CDMA receiver. Japanese Unexam- 
ined Patent Publication No. 10-308972 has suggested 
a CDMA cellular system, and Japanese Unexamined 
Patent Publication No. 11-74820 has suggested a CD- 
MA signal receiver. 

[0003] When a mobile communication system operat- 
ing in CDMA transmits dataat a rate greater than a data 
transmission rate per one channel (one diffusion sign), 
it generally transmits data In multi-code transmission 
where It assigns a plurality of channels, that Is, a plurality 
of diffusion signs to a user, and transmits data through 
a plurality of channels. 

[0004] However, a conventional mobile communica- 
tion system operating In multi-code CDMA Is accompa- 
nied with the following two problems. 
[0005] The first problem is that when high-rate com- 
munication is to be made in multi-code, if it is not pos- 
sible to secure channels of a base station for all codes, 
the system cannot provide services to a mobile station. 
[0006] The second problem is that when high-rate 
communication is to be made in multi-code, it would be 
necessary to increase the number of channels in abase 
station in order to provide a high connection ratio to a 
mobile station, resulting in that a base station could not 
be constructed in a small size. 
[0007] In order to solve the above-mentioned prob- 
lems in the conventional mobile communication system 
operating in multi-code CDMA, it is an object of the 
present invention to provide a cellular system operating 
In multi-code CDMA and a method of making commu- 
nication In multi-code CDMA both of which are capable 
of effectively using channels of a base station, when 
high-rate communication Is to be made In multi-code 
CDMA. 



SUMIWARY OF THE iNVENTiON 

[0008] To accomplish the above-mentioned object, 
the present Invention provides a cellular system includ- 

5 ing at least two base stations, a mobile station making 
communication with the base stations in multi-code CD- 
MA, and an host station controlling communication 
made between the base stations and the mobile station, 
characterized In that when one of the base stations be- 

10 comes saturated, the mobile station makes communi- 
cation In multi-code CDMA through a channel of other 
basestatlon(s). 

[0009] In accordance with the above-mentioned cel- 
lular system, while a mobile station Is making commu- 

'5 nication with a certain base station In multi-code CDMA, 
even If channels of the certain base station are saturat- 
ed, the mobile station can continue making communica- 
tion In multi-code CDMA through channels of another 
base station, for Instance, a base station located adja- 

20 cent to the certain base station. 

[0010] If channels of a base station with which a mo- 
bile station is making communication in multi-code CD- 
MA are saturated, it was impossible in the conventional 
cellular system to continue making communication in 

25 multi-code CDMA in a mobile station and a base station. 
In contrast, even in the same case, the present invention 
makes it possible to continue making communication in 
multi-code CDMA between a mobile station and a base 
station through channels of other base statlon(s). 

30 [0011] It is preferable that the mobile station, when 
channels of a base station with which the mobile station 
makes communication are saturated, stops a part of the 
communication, and makes the thus stopped part of the 
communication with other base station(s). 

35 [0012] In the cellular system in accordance with the 
present Invention, if channels of a base station are sat- 
urated while a mobile station Is making multi-code CD- 
MA communication with the base station, communica- 
tion between the mobile station and the base station is 

40 partially stopped. A part of the stopped communication 
is made through the mobile station and other base sta- 
tion(s). Thus, the mobile station can continue making 
communication in multi-code CDMA with the base sta- 
tion through channels of other base station(s), for in- 

45 stance, a base station located adjacent to the base sta- 
tion. 

[0013] If channels of a base station with which a mo- 
bile station Is making communication In multi-code CD- 
MA are saturated. It was Impossible in the conventional 

50 cellular system to continue making communication in 
multi-code CDMA in a mobile station and a base station. 
In contrast, even In the same case, the present invention 
makes it possible to continue making communication in 
multi-code CDMA between a mobile station and a base 

55 station through channels of other base station(s). 

[0014] It is preferable that the one of the base station 
(s) and the other base station(s) have an adaptive array 
antenna. 
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[0015] Since an adaptive array antenna has high di- 
rectivity, even if a mobile station is located in an area 
where channels of the above-mentioned other base sta- 
tion(s) generally cannot be assigned to a mobile station, 
it would be possible to assign channels to the mobile 
station. 

[0016] The present invention provides a cellular sys- 
tem including at leasttwo base stations, a mobile station 
making communication with the base stations in multi- 
code CDMA, and an host station controlling communi- 
cation made between the base stations and the mobile 
station, characterized in that one of the base stations, 
on receipt of a request of starting communication in n 
codes (n Is an Integer equal to or greater than 2) from 
the mobile station, checks whether channels are short, 
and transmits the result of checking to the host station, 
the host station receives the result from the one of the 
base stations, and, if channels for n codes can be se- 
cured, instructs the one of the base stations to start mak- 
ing communication, whereas if channels for m codes (m 
is an integer smaller than n (m<n)) can be secured, in- 
structs the one of the base stations to start making com- 
munication in m codes and further instructs other base 
station(s) to start making communication in (n - m) 
codes, and the mobile station makes communication 
with the one of the base stations in m codes, and further 
makes communication with the other base station(s) in 
(n - m) codes. 

[0017] In the cellular system In accordance with the 
present invention, a base station, on receipt of a request 
to start making communication In n codes, judges 
whether It Is possible to secure channels covering n 
codes. If possible, the base station makes communica- 
tion In n codes with a mobile station. If not possible, the 
base station counts the number of codes the base sta- 
tion can secure. For Instance, If the base station can 
secure m codes, the mobile station makes communica- 
tion in m codes with the base station, and further makes 
communication in (n - m) codes with other base station 
(s). That is, the mobile station makes communication 
with two base stations in totally n codes, 
[0018] In the cellular system in accordance with the 
present invention, even if channels of a base station are 
saturated while a mobile station Is making multi-code 
CDIVIA communication with the base station, the mobile 
station can continue making communication In multi- 
code CDMA with the base station through channels of 
other base statlon(s), for Instance, a base station locat- 
ed adjacent to the base station. 
[0019] If channels of a base station with which a mo- 
bile station is making communication In multi-code CD- 
MA are saturated. It was Impossible In the conventional 
cellular system to continue making communication In 
multi-code CDMA in a mobile station and a base station. 
In contrast, even in the same case, the present invention 
makes it possible to continue making communication in 
multi-code CDMA between a mobile station and a base 
station through channels of other base station(s). 



[0020] It is preferable that the one of the base stations 
stops multi-code communication made with a mobile 
station only in a part of codes, when the one of the base 
stations receives a request of starting communication 

5 from another mobile station and judges that channels is 
short for satisfying the request, and transmits a request 
to the host station to make communication with other 
base station(s) In codes equal to the stopped codes, the 
host station, on receipt of the request to make commu- 

10 nication with other base statlon(s), Instructs a base sta- 
tion other than the one of the base stations to start mak- 
ing communication with the one of the base stations In 
codes equal to the stopped codes, and the mobile sta- 
tion stops communication made with the one of the base 

15 stations In the part of codes, and starts making commu- 
nication with the base station other than the one of the 
base stations In codes equal to the stopped codes. 
[0021] In the cellular system in accordance with the 
present Invention, If channels of a base station are sat- 

20 urated while a mobile station is making multi-code CD- 
MA communication with the base station, communica- 
tion between the mobile station and the base station is 
partially stopped. A part of the stopped communication 
is made through the mobile station and other base sta- 

25 tion(s). Thus, the mobile station can continue making 
communication In multi-code CDMA with the base sta- 
tion through channels of other base station(s), for In- 
stance, a base station located adjacent to the base sta- 
tion. 

30 [0022] If channels of a base station with which a mo- 
bile station Is making communication In multi-code CD- 
MA are saturated, It was Impossible In the conventional 
cellular system to continue making communication In 
multi-code CDMA In a mobile station and a base station. 

35 In contrast, even In the same case, the present invention 
makes It possible to continue making communication in 
multi-code CDMA between a mobile station and a base 
station through channels of other base station(s). 
[0023] It is preferable that the one of the base stations 

*o and the other base station(s) have an adaptive array an- 
tenna. 

[0024] Since an adaptive array antenna has high di- 
rectivity, even if a mobile station is located In an area 
where channels of the above-mentioned other base sta- 
45 tion(s) generally cannot be assigned to a mobile station. 
It would be possible to assign channels to the mobile 
station. 

[0025] The present Invention further provides a meth- 
od of making communication in multi-code CDMA where 

50 a mobile station makes communication with base sta- 
tions In multi-code CDMA and an host station controls 
communication made between the base stations and 
the mobile station, characterized by the step of, the mo- 
bile station, when one of the base stations becomes sat- 

55 urated, making communication In multi-code CDMA 
through a channel of other base station(s). 
[0026] The method provides the same advantages as 
those provided by the cellular system defined In claim 1 . 
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[0027] It is preferable that the mobile station, when 
channels of a base station with which the mobile station 
makes communication are saturated, stops a part of the 
communication, and makes the thus stopped part of the 
communication with other base station(s). 
[0028] The method provides the same advantages as 
those provided by thecellular system defined in claim 2. 
[0029] It is preferable that the one of the base station 
(s) and the other base station(s) make communication 
with the mobile station in multi-code CDIVIA through an 
adaptive array antenna. 

[0030] The present invention further provides a meth- 
od of making communication in multi-code CDIVIA where 
a mobile station makes communication with base sta- 
tions in multi-code CDMA and an host station controls 
communication made between the base stations and 
the mobile station, characterized by the steps of one of 
the base stations, on receipt of a request of starting com- 
munication in n codes (n is an integer equal to or greater 
than 2) from the mobile station , checking whether chan- 
nels are short, and transmitting the result of checking to 
the host station, the host station receiving the result from 
the one of the base stations, and, if channels for n codes 
can be secured, instructing the one of the base stations 
to start making communication, whereas if channels for 
m codes (m Is an Integer smaller than n (m < n)) can be 
secured, instructing the one of the base stations to start 
making communication in m codes and further instruct- 
ing other base station(s) to start making communication 
in (n - m) codes, and the mobile station making commu- 
nication with the one of the base stations in m codes, 
and further making communication with the other base 
statlon(s) In (n - m) codes. 

[0031] The method provides the same advantages as 
those provided by the cellular system defined in claim 4. 
[0032] It is preferable that the method further includes 
the steps of the one of the base stations stopping multi- 
code communication made with a mobile station only in 
a part of codes, when the one of the base stations re- 
ceives a request of starting communication from another 
mobile station and judges that channels is short for sat- 
isfying the request, and transmitting a request to the 
host station to make communication with other base sta- 
tion(s) in codes equal to the stopped codes, the host 
station, on receipt of the request to make communica- 
tion with other base station(s), instructing a base station 
other than the one of the base stations to start making 
communication with the one of the base stations in 
codes equal to the stopped codes, and the mobile sta- 
tion stopping communication made with the one of the 
base stations In the part of codes, and starting making 
communication with the base station other than the one 
of the base stations in codes equal to the stopped codes. 
[0033] The method provides the same advantages as 
those provided by the cellular system defined in claim 5. 
[0034] It is preferable that the one of the base station 
(s) and the other base station(s) make communication 
with the mobile station in multi-code CDMA through an 



adaptive array antenna. 
BRIEF DESCRIPTION OF THE DRAWINGS 
5 [0035] 

FIG. 1 is a block diagram of the cellular system op- 
erating in multi-code CDMA, in accordance with a 
preferred embodiment of the present invention. 
10 FIG . 2 is a flow chart showing the steps to be carried 
out by the cellular system Illustrated In FIG. 1 . 
FIG. 3 illustrates the cellular system operating in 
multi-code CDMA, in accordance with another em- 
bodiment of the present invention. 

15 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0036] Preferred embodiments In accordance with the 
20 present invention will be explained hereinbelow with ref- 
erence to drawings. 

[0037] FIG. 1 is a block diagram of the cellular system 
operating in multi-code CDMA, in accordance with a 
preferred embodiment of the present invention. 

25 [0038] Thecellularsysteminaccordancewiththeem- 
bodiment is comprised of a first base station 2a, a sec- 
ond base station 2b, a mobile station 3 making multi- 
code CDMA communication with the first and second 
base stations 2a and 2b, and an host station 1 control- 
so ling communication made between the first and second 
base stations 2a, 2b, and the mobile station 3. 
[0039] Though FIG. 1 lllustratestwo base stations and 
one mobile station for the purpose of simplification of 
explanation, the cellular system In accordance with the 

35 embodiment may be designed to include three or more 
base stations and two or more mobile stations. 
[0040] The host station 1 is comprised of signal mul- 
tiplexers 13a and 13b each of which multiplexes a voice 
signal (high-rate data signal) and a control signal to each 

40 other, and transmits the thus formed multiplexed signal 
to the first and second base stations 2a and 2b, respec- 
tively, signal demultiplexers 14a and 14b each of which 
demultiplexes a voice signal (high-rate data signal) and 
a control signal both transmitted from the first and sec- 

45 ond base stations 2a and 2b, from each other, a voice 
signal decoder 11 which is electrically connected to the 
signal demultiplexers 1 4a and 1 4b, and decodes a voice 
signal transmitted from the signal demultiplexers 14a 
and 14b, and a channel administrator 12 which is elec- 

50 trically connected to the voice signal decoder 1 1 , the sig- 
nal multiplexers 1 3a and 1 3b and the signal demultiplex- 
ers 1 4a and 1 4b, and assigns a channel to the first and 
second base stations 2a and 2b in accordance with a 
channel signal transmitted from the signal demultiplex- 

55 ers 14a and 14b. 

[0041] The first base station 2a is comprised of a plu- 
rality of channel controllers 20a-1 to 20a-n (only the 
channel controller 20a-1 is illustrated in FIG. 1 ), a trans- 
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mitter 27a which modulates signals to be transmitted 
from the channel controllers 20a-1 to 20a-n, a receiver 
28a which demodulates signals having been transmit- 
ted from the mobile station 3, and an antenna 29a. 
[0042] Each of the channel controllers 20a-1 to 20a- 
n is comprised of a signal demultiplexer 21 a which de- 
multiplexes a signal transmitted from the host station 1 , 
into a voice signal (high-rate data signal) and a control 
signal, a descending diffusion code producer 23a which 
produces a descending diffusion code in accordance 
with the control signal transmitted from the signal de- 
multiplexer 21a, an ascending diffusion code producer 
24a which produces an ascending diffusion code In ac- 
cordance with the control signal transmitted from the 
signal demultiplexer 21a, a dlffuser25a which diffuses 
and modu lates the voice signal transmitted from the sig- 
nal demultiplexer 21 a, based on the descending diffu- 
sion code transmitted from the descending diffusion 
code producer 23a, a reverse-diffuser 26a which re- 
verse-diffuses and modulates a signal transmitted from 
the receiver28a, based on the ascending diffusion code 
transmitted from the ascending diffusion code producer 
24a, and a signal multiplexer 22a which multiplexes a 
voice signal (high-rate data signal) and a control signal 
to each other, and transmits the thus multiplexed signal 
to the host station 1 . 

[0043] The second base station 2b has the same 
structure as the structure of the first base station 2a. 
[0044] The mobile station 3 has a conventional struc- 
ture, and is designed to be able to make multi-code CD- 
MA communication with the first and second base sta- 
tions 2a and 2b. 

[0045] For Instance, when the mobile station 3 re- 
quests the first base station 2a to make high-rate com- 
munication in n (n Is an Integer equal to or greater than 
2) diffusion codes In an area covered by the first base 
station 2a, communication in n diffusion codes is gen- 
erally made between the first base station 2a and the 
mobile station 3. 

[0046] Herein, it is assumed that it is impossible to se- 
cure channels for n diffusion codes, for instance, like a 
case where a lot of users have already made commu- 
nication through the first base station 2a. in such a case, 
multi-code CDMA communication is made between the 
mobile station and the base station as follows In the cel- 
lular system in accordance with the embodiment. 
[0047] Herelnbelow, explanation Is made with refer- 
ence to the flow chart Illustrated In FIG. 2. 
[0048] When the mobile station 3 makes a request to 
make high-rate communication In n diffusion codes In 
an area covered by the first base station 2a, instepSTI, 
the host station 1 asks the first base station 2a whether 
channels for n diffusion codes can be secured. In step 
ST2. 

[0049] If channels for n diffusion codes can be se- 
cured (NO in step ST2), the host station 1 Instructs the 
first base station 2a to start making communication In n 
diffusion codes, in step ST10. On receipt of the Instruc- 



tion, the first base station 2a transmits a communication 
start signal to the mobile station 3, in step ST11, and 
thus, communication starts between the first base sta- 
tion 2a and the mobile station 3, in step ST12. 
5 [0050] If channels torn diffusion codes cannot be se- 
cured (YES in step ST2), for instance, if channels only 
for m (m < n) diffusion codes can be secured, the host 
station 1 asks the second base station 2b whether chan- 
nels for (n-m) codes, which could not be secured by the 
10 first base station 2a, can be secured, In step ST3. 
[0051] If the second base station 2b cannot secure 
channels for (n-m) codes (YES In step ST3), the second 
base station 2b transmits a rejection signal to the mobile 
station 3, In step ST4. 
15 [0052] In contrast, If the second base station 2b can 
secure channels for (n-m) codes (NO In step ST3), 
which could not be secured by the first base station 2a, 
the host station 1 Instructs the first base station 2a to 
start making communication in m diffusion codes, in 
20 step ST5. 

[0053] In addition, the host station 1 instructs the sec- 
ond base station 2b to start making communication in 
(n-m) diffusion codes, in step ST6. 
[0054] On receipt of these instructions, the first base 
25 station 2a transmits a communication start signal to the 
mobile station 3, in step ST7, and the second base sta- 
tion 2b transmits a communication start signal to the mo- 
bile station 3, In step ST8. Then, communication starts 
between the mobile station and the first and second 
30 base stations 2a and 2b In assigned codes, respectively. 
In step ST9. 

[0055] In accordance with the above-mentioned cel- 
lular system, even If the first base station 2a could not 
secure channels for n diffusion codes, communication 
35 can be made between the mobile station 3 and the first 
and second base stations 2a and 2b through channels 
for n codes, by using vacant channels of the second 
base station 2b. 

[0056] In addition, it is possible to effectively use 
40 channels of base stations constituting the cellular sys- 
tem. 

[0057] In the above-mentioned embodiment, it was 
assumed that the first base station 2a could not secure 
channels for n diffusion codes at the beginning of com- 
45 munlcatlon. However, though the first base station 2a 
could once secure channels for n codes, the first base 
station 2a becomes short of channels during communi- 
cation. Even In such a case, as mentioned below. It Is 
possibleforthe mobile station 3 to make communication 
50 with the first and second base stations 2a and 2b 
through channels for n diffusion codes, by using vacant 
channels of the second base station 2b. 
[0058] Herein, for instance, it is assumed that while 
the first base station 2a is making multi-code CDMA 
55 communication with the mobile station 3, the first base 
station 2a receives a request to make communication, 
from another mobile station, resulting In shortage In 
channels. 
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[0059] The first base station 2a stops multi-code CD- 
IVIA communication in some codes, and requests the 
host station 1 to change a base station in order to make 
communication with the second base station 2b in codes 
corresponding to the stopped codes. 
[0060] On receipt of the request from the first base 
station 2a, the host station 1 instructs the second base 
station 2b iocated adjacent to the first base station 2b, 
to start mal<ing communication in codes corresponding 
to the stopped codes. As a result, the mobile station 3 
stops mai<ing multi-code CDMA communication with the 
first base station 2a in some codes, and starts making 
communication with the second base station 2b in codes 
corresponding to the stopped codes. 
[0061] As mentioned above, if the number of mobile 
stations with which the first base station 2a makes com- 
munication is Increased, and resultlngly, channels of the 
first base station 2a are saturated, the mobile station 3 
making multi-code CDMA communication with the first 
base station 2a stops making communication in some 
codes with the first base station 2a, and starts making 
communication with the second base station in codes 
corresponding to the stopped codes. 
[0062] Thus, even if the base station 2a could not se- 
cure channel for n codes during communication with the 
mobile station 3 , it would be possible for the mobile sta- 
tion 3 to make communication with the first and second 
base stations 2a and 2b through channels for totally n 
codes, by using vacant channels of the second base sta- 
tion 2b. 

[0063] In addition. It Is possible to effectively use 
channels of base stations constituting the cellular sys- 
tem. 

[0064] FIG. 3 Illustrates the cellular system In accord- 
ance with another embodiment. 
[0065] In comparison with the cellularsystem Illustrat- 
ed in FIG. 1 , the cellular system in accordance with the 
present embodiment is different only in the antenna 29a 
of the first base station 2a and the antenna 29b of the 
second base station 2b, and is identical in structure to 
the cellular system illustrated In FIG, 1 except the an- 
tennas. 

[0066] Specifically, each of the first and second base 
stations 2a and 2b in the present embodiment Is de- 
signed to include an adaptive array antenna 30a and 
30b as the antenna 29a and 29b, respectively. 
[0067] Since the adaptive array antennas 30a and 
30b have high directivity. It would be possible for the mo- 
bile station 3 located In an area covered by the first base 
station 2a to be less Interfered with by the second base 
station 2b. Hence, even If the mobile station 3 Is located 
In an area to which the second base station 2b cannot 
assign a channel, as Illustrated In FIG. 3, It would be 
possible to assign a channel to the mobile station 3 
through the adaptive antenna 30b. 



INDUSTRIAL APPLICABILITY 

[0068] As having been explained so far, the cellular 
system and the method of making communication both 
5 in accordance with the present invention provide the fol- 
lowing advantages. 

[0069] The first advantage is that even if channels of 
a certain base station are saturated, it would be possible 
to make communication with the base station through 
10 channels of other base statlon(s). Accordingly, It would 
be possible to enhance an efficiency at which channels 
of a base statlon(s) are used, In multi-code CDMA com- 
munication. 

[0070] The second advantage Is thatthe number and/ 
15 or volume of units for controlling channels of a base sta- 
tion can be reduced in dependence on channels of ad- 
jacent base stations. Hence, Itwould be possible to con- 
struct a base station in a smaller size In multi-code CD- 
MA communication. Accordingly, the present Invention 
20 can be applied to a cellular system such as a cellular 
system using pico-cells. 



Claims 

25 

1 . A cellular system Including: 

at least two base stations; 
a mobile station making communication with 
30 said base stations In multi-code CDMA; and 

an host station controlling communication 
made between said base stations and said mo- 
bile station, 

35 characterized in that when one of said base 

stations becomes saturated, said mobile station 
makes communication in multi-code CDMA through 
a channel of other base station(s). 

40 2. The cellular system as set forth in claim 1 , wherein 
said mobile station, when channels of a basestation 
with which said mobile station makes communica- 
tion are saturated, stops a part of said communica- 
tion, and makes the thus stopped part of said com- 

45 munlcatlon with other base statlon(s). 

3. The cellular system as set forth in claim 1 or 2, 
wherein said one of said base statlon{s) and said 
other base station(s) have an adaptive array anten- 

50 na. 

4. A cellular system Including: 

at least two base stations; 
55 a mobile station making communication with 

said base stations in multi-code CDMA; and 
an host station controlling communication 
made between said base stations and said mo- 



30 



55 



11 



EP 1 204 284 A1 



12 



bile station, 
characterized in that 

one of said base stations, on receipt of a re- 
quest of starting communication in n codes (n is an s 
integer equai to or greater tiian 2) from said mobiie 
station, clieci<s wiiether clianneis are sliort, and 
transmits tlie result of checking to said host station, 

said host station receives said result from said 
one of said base stations, and, If channels for n io 
codes can be secured. Instructs said one of said 
base stations to start making communication, 
whereas If channels for m codes (m Is an integer 
smallerthan n (m<n)) can be secured, Instructs said 
one of said base stations to start making communi- 
cation In m codes and further Instructs other base 
statlon(s) to start making communication In (n - m) 
codes, and 

said mobile station makes communication 
with said one of said base stations In m codes, and 20 
further makes communication with said other base 
station(s) in (n - m) codes. 

5. The cellular system as set forth in claim 1 , wherein 
said one of said base stations stops multi-code 25 
communication made with a mobiie station only In 

a part of codes, when said one of said base stations 
receives a request of starting communication from 
another mobile station and judges that channels Is 
short for satisfying said request, and transmits a re- so 
quest to said host station to make communication 
with other base statlon(s) in codes equal to the 
stopped codes, 

said host station, on receipt of said request to 
make communication with other base station(s). In- 35 
structs a base station other than said one of said 
base stations to start making communication with 
said one of said base stations in codes equai to said 
stopped codes, and 

said mobiie station stops communication 40 
made with said one of said base stations in said part 
of codes, and starts making communication with 
said base station other than said one of said base 
stations in codes equai to said stopped codes. 

45 

6. The ceiiuiar system as set forth in claim 4 or 5, 
wherein said one of said base stations and said oth- 
er base statlon(s) have an adaptive array antenna. 

7. A method of making communication In multi-code so 
CDMA where a mobile station makes communica- 
tion with base stations in multi-code CDMA and an 
host station controls communication made between 
said base stations and said mobiie station, 

characterized by the step of, said mobile sta- ss 
tion, when one of said base stations becomes sat- 
urated, making communication In multi-code CDMA 
through a channel of other base statlon(s). 



8. The method as setforth in claim 7, wherein said mo- 
bile station, when channels of a base station with 
which said mobile station makes communication 
are saturated, stops a part of said communication, 
and makes the thus stopped part of said communi- 
cation with other base station(s). 

9. The method as setforth in claim 7 or 8, wherein said 
one of said base statlon(s) and said other base sta- 
tion(s) make communication with said mobiie sta- 
tion In multi-code CDMA through an adaptive array 
antenna. 

10. A method of making communication In multi-code 
CDMA where a mobile station makes communica- 
tion with base stations In multi-code CDMA and an 
host station controls communication made between 
said base stations and said mobile station, 

characterized by the steps of: 

one of said base stations, on receipt of a re- 
quest of starting communication in n codes (n 
is an integer equai to or greater than 2) from 
said mobiie station ; checking whether channels 
are short, and transmitting the result of check- 
ing to said host station, 

said host station receiving said result from said 
one of said base stations, and, If channels for 
n codes can be secured, Instructing said one of 
said base stations to start making communica- 
tion, whereas if channels for m codes (m Is an 
Integer smaller than n (m < n)) can be secured. 
Instructing said one of said base stations to 
start making communication In m codes and 
further Instructing other base statlon(s) to start 
making communication In (n - m) codes, and 
said mobile station making communication with 
said one of said base stations in m codes, and 
further making communication with said other 
base station(s) in (n - m) codes. 

11. The method as set forth in claim 10, further com- 
prising the steps of: 

said one of said base stations stopping multi- 
code communication made with a mobiie sta- 
tion only In a part of codes, when said one of 
said base stations receives a request of starting 
communication from another mobile station 
and judges that channels Is short for satisfying 
said request, and transmitting a request to said 
host station to make communication with other 
base statlon(s) in codes equai to the stopped 
codes; 

said host station, on receipt of said request to 
make communication with other base station 
(s). Instructing a base station other than said 
one of said base stations to start making com- 
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munication with said one of said base stations 
in codes equal to said stopped codes; and 
said mobiie station stopping communication 
made with said one of said base stations in said 
part of codes, and starting making communica- s 
tion with said base station other than said one 
of said base stations in codes equal to said 
stopped codes. 

12. The method as set forth in ciaim 10 or 11 , wherein io 
said one of said base station(s) and said other base 
station(s) maWe communication with said mobiie 
station in muiti-code CDiVIA through an adaptive ar- 
ray antenna. 
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